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(54) System for confirming position of moving terminal in a radio communication network 



(57) In order to confirm a position where a moving 
terminal (5) is present, a confirming system pages the 
moving terminal (5). and specifies a radio base station 
(A3) having a response signal received. The confirming 
system has a data base (1-2) for making data of places 
and individuals having possibility that a person having 
the moving terminal (5) will visit and data of the radio 
base station for controlling the places correspond to 
each other. When the radio base station having the 
response signal received in response to the paging of 
the moving terminal (5) is specified, position data relating 
to the radio base station is retrieved from the data base, 
and the retrieved position Is outputted as a candidate of 
a location where the moving terminal (5) is present. 
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Description 

The present invention relates to a system for con- 
firming a position of a moving terminal having a radio 
communication function. 5 

Conventionally, in order to obtain position data of a 
person, there has been used a location managing sys- 
tem in which a GPS (Global Positioning System which is 
a positioning system using a satellite) is used, a trans- 
mission terminal specified for each person is carried, 
updated position data of each terminal is prepared, and 
a location of a person is confirmed based on the position 
data. Such a location managing system is used to man- 
age the allocation of vehicles in a taxi company, an 
express business. 

The position data, which is obtained by GPS, is coor- 
dinate values of a latitude/a longitude. Normally, a user 
of GPS uses a map display software corresponding to 
the position data, and confirms a location of a person by 
the position on the map informed by the map display soft- 
ware. 

In recent years, in a portable telephone network, 
which has been being developed and is known as a PHP 
(personal handy phone) system, a position of a transmit- 
ter/receiver is traced in cooperation with a plurality of 
base stations. 

However, in the above-mentioned location manag- 
ing system using GPS. there must be provided a large 
and expensive unit having a map display software for 
converting position data sent from a satellite to map data. 
Due to this, there was a problem in that small companies 
and individuals cannot use it. 

Moreover, the PHP system is used as only a portable 
telephone network, and the other usage thereof has not 
been developed yet. 

In consideration of the above-mentioned problem, 
an object of the present Invention is to provide a system 
for confirming position data of a moving terminal, which 
can be obtained by a simple unit of a reasonable cost. 

According to the present invention, there is provided 
a system for confirming a position of a moving terminal, 
comprising a radio communication network including a 
plurality of base stations, each base station being used 
for controlling an individual radio area; a moving termi- 
nal, having a specific identification number, for wirelessly 
outputting a response signal to a base station in 
response to a paging signal including the specific iden- 
tification number; a first data base for storing location 
data relating to the moving terminal and base station 
data representing the base station for controlling the 
location to correspond to each other by each identifica- 
tion number: and position retrieving means for specifying 
the base station having the response signal of the mov- 
ing terminal retrieving location data relating to the spec- 
ified base station from the first data base, and outputting 
a result of retrieval as a candidate of a location where 
the nrx)ving terminal is positioned. 



This invention can be more fully understood from the 
following detailed description when taken in conjunction 
with the accompanying drawings, in which: 

FIG. 1 is a block diagram showing a structure of a 
position data confirming system of a first embodi- 
ment of the present invention; 
FIG. 2 is a block diagram showing an internal circuit 
structure of a radio communication device of the first 
embodiment of the present invention; 
FIGS. 3A to 3D are views each showing a display 
state of a liquid crystal display device of the radio 
communication device; 

FIG. 4 is a block diagram showing a structure of a 
service center of the first embodiment of the present 
invention; 

FIG. 5(a) is a flow chart explaining an operation of 
a paging terminal of the first embodiment of the 
present invention, FIG. 5(b) is a flow chart explaining 
an operation of the service center, and FIG. 5(c) is 
a flow chart explaining an operation of a paged mov- 
ing terminal; 

FIG. 6 is a block diagram showing an internal circuit 
structure of a radio communication device of a sec- 
ond embodiment of the present invention; 
FIG. 7 is a block diagram showing a structure of a 
service center of the second embodiment of the 
present invention; and 

FIG. 8(a) is a flow chart explaining an operation of 
a paging terminal of the second embodiment of the 
present invention, FIG. 8(b) is a flow chart explaining 
an operation of the service center, and FIG. 8(c) Is 
a flow chart explaining an operation of a paged mov- 
ing terminal. 

Structure of Entire System 

FIG. 1 is a block diagram showing a structure of a 
position data confirming system of a first embodiment of 
the present invention. A service center 1 is connected to 
a personal computer 3-1 or a telephone 3-2 through a 
wired network 2. Also, the service center 1 is wirelessly 
connected to a portable two-way radio communication 
device 3-3 through a radio base station D. Moreover, a 
radio communication network 4 is connected to the net- 
work 2. 

In the radio communication network 4, a control area 
is divided to a plurality of sub-areas, and each sub-area 
has a plurality of radio base stations. For example, in an 
area A, radio base stations A1 , A2, and A3 are provided. 
Such a radio communication network 4 is used in an 
automobile telephone system, a PHP system, and a pag- 
ing system. 

The service center 1 has a paging function for pag- 
ing a moving terminal 5 by use of the radio communica- 
tion network 4. Each of the radio base stations A1, A2 
and A3 outputs a paging signal having a frequency pecu- 
liar to that station by use of a radio wave having fixed 
intensity. 
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The moving terminal 5 has an individual ID number, 
and outputs a response signal when receiving the paging 
signal in the terminal 5. Due to this, the moving terminal 
5 comprises a circuit being automatically tuned with the 
frequency of the strongest radio wave, a circuit for dis- 5 
criminating the ID number, and a circuit for wirelessly 
responding by a specified frequency. 

When the radio base station receives a response 
signal in response to its paging frequency, the radio base 
station transmits data specifying the moving terminal 5 to 
responded to the paging, and base station data repre- 
senting the same to the service center 1 through the net- 
work 2. 

On the other hand, the service center 1 corrprises 
a position data base 1-1 for storing data of the present is 
position of the moving terminal 5. and a user data base 
1 -2 for storing data of a location or locations where a per- 
son having the moving terminal 5 should be present. 

The position data base 1-1 is a data base having 
data of which area (one of any areas A, B. C. ... in the 20 
figure) the moving terminal 5 is present and the ID 
number of the moving terminal 5. In this example, ID 
numbers "OOOr, "0002". "0003", "0004", ... are regis- 
tered, and names of areas. "A", "A". "C". "X" in the 

communication network 4 where the moving terminals of 25 
the ID numbers are present currently are registered to 
correspond to the ID numbers, respectively The position 
data base 1-1 is searched to specify a communication 
area for transmitting the paging signal when paging is 
transmitted from the sen/ice center 1 to the moving ter- 30 
minal 5. Also, the position data base 1-1 is sometimes 
updated in response to the movement of the moving ter- 
minal 5. The updating operation is automatically carried 
out in the service center 1 in a case where there is an 
access to the service center 1 or to the other terminal 3 35 
from the moving terminal 5 or a case where there is a 
response to the paging from the moving terminal 5. 
There is a case in which the paging to the moving termi- 
nal 5 is transmitted from the other terminal such as the 
personal computer 3-1 . Or, there is a case in which the 40 
paging to the moving terminal 5 is periodically transmit- 
ted from the service center 1 to confirm the cun'ent posi- 
tion. Regarding which mode of these paging/response 
mode is used to update the present position, such a 
mode is selected by the moving terminal 5. 45 

On the other hand, the user data base 1 -2 is a data 
base of locations of the moving terminal 5 to be regis- 
tered by a user's request. For example, names of cus- 
tomers to be visited by a salesman, who has the moving 
terminal 5. are registered in association with the sales so 
person or in association with a sales area. More specif- 
ically in this figure, there are registered "Kondo Hajime", 
"Sato Sachiko". "Tanaka Eikichi". "Katori Kensetsu", and 
"Sada Kyubin". which are the customers to be visited for 
which a salesman "Kitajima Taro". which has the moving ss 
terminal 5 of the ID number "0002". is responsible. Then, 
names of base stations "XX90". "A3", "XXX2", "A3", and 
"36M3", which the cover locations of the customers, are 
registered to conrespond to the names of the customers, 



respectively. When a transmitting/receiving terminal 
(hereinafter called user's terminal) 3 requests a confir- 
mation of the position of the moving terminal 5 by desig- 
nating its ID number, the user data base 1-2 is retrieved 
based on the response of the moving terminal 5 obtained 
in response to the paging from the service center 1 . The 
obtained one or a plurality of names of locations or cus- 
tomers are transmitted to the user's terminal 3. 

As the above-mentioned network 2, there is used a 
public communication network such as a telephone line 
or an integrated services digital network (ISDN), It is of 
course that the above-mentioned connection may be 
made through a specific area communication network 
such as a LAN (local area network). Moreover, it is pos- 
sible to structure the position data transmitting system 
shown in the figure by only LAN. Further, there can be 
structured a network wherein a host station, which is 
formed of assembly of a computer, an exchanger, and a 
digital server for temporarily storing a digital signal, is 
provided, the respective relay centers are connected 
from the host station through an optical fiber network, 
and the network is connected from these relay stations 
to a terminal at home through a coaxial cable or to the 
moving terminal wirelessly 

Among the receiving/transmitting terminals 3. a per- 
sonal computer 3-1 is a general personal computer, 
which is connected to the network 2 through a commu- 
nication interface. Then, the personal computer 3-1 exe- 
cutes a two-way communication between the computer 

3- 1 and the service center 1 by use of a communication 
protocol. A telephone 3-2 is a general push button type 
telephone, which is connected to the network 2 through 
the telephone networK to execute a communication. A 
portable two-way radio communication device 3-3 is, for 
example, a two-way radio communication device. This 
kind of paging device receives message data following 
a selection calling number to display the message data 
on one hand, and inputs a desired party selection calling 
number and message data to the party to be transmitted 
on the other hand. Moreover, this type of paging commu- 
nication device Is structured such that information of 20 
characters can be normally received and transmitted by 

4- bit paging communication device and that information 
of 40 characters can be normally received and transmit- 
ted by 8-bit radio communication device. The outline of 
the radio communication device 3-3 shown in the figure 
is shaped like a POD (programmable operation display). 
On the front surface of the device, there is provided a 
liquid crystal display device of a dot-matrix type to display 
various kinds of data. Moreover, a pen inputting device, 
which comprises a pressure sensitive or electromagnetic 
induction tablet to be superimposed on the entire surface 
of the liquid crystal display device, is incorporated 
thereto. 

Structure of radio communication device 

FIG. 2 is a block diagram showing an internal struc- 
ture of the radio communication device 3-3. In the figure. 



3 



5 



EP0690 644A2 



6 



an antenna 1 1 is used to receive a radio signal transmit- 
ted from the base station and transmit a radio signal to 
the base station. 

A receiving/transmitting section 12 comprises a cir- 
cuit for outputting serial digital data having "0" and "1 s 
which is obtained by detecting, amplifying and demodu- 
lating a receiving signal inputted from the antenna 1 1 at 
the time of receiving, to a CPU (Central Processing Unit) 

13. Moreover, the receiving/transmitting section 12 com- 
prises a circuit by which serial digital data inputted from io 
the CPU 13 is modulated to be converted to a spectrum 
matching with a frequency band of the radio signal of the 
section 12, which is being synchronized with the radio 
signal transmitted from the base station, and a pass band 
signal generated by the modulation Is wirelessly trans- 15 
mitted through the antenna 1 . 

The CPU 13 Is a circuit for sequentially reading a 
system program stored in a ROM (Read Only Memory) 

14, which is a fixed memory, and controlling each section 

to execute the processing. Moreover, the CPU 1 3 obtains 20 
an Input synchronization of receiving data outputted from 
the receiving/transmitting section 12 and corrects an 
error. Then, in the CPU 13, it is checked whether or not 
a paging number, which is shown by address bits of 
receiving data conforms to a specific address number. 25 
which is stored as an assigned paging number in an ID 
memory 14. which is a fixed memory. If the paging 
number conforms to the address number, the process is 
advanced to a receiving process, and message data 
received continuous to the paging number is converted 30 
to parallel data to execute a display processing. On the 
other hand, If the paging number does not conform to the 
address number, instruction of the stop of reception is 
provided to the receiving/transmitting section 12. 

The CPU 1 3 is connected to a display section 16. a 3S 
tabletsection 1 7. anda RAM (Random-Access-Memory) 
18. 

The display section 16 comprises the liquid crystal 
display device explained in FIG. 1. Further, the display 
section 1 6 comprises a character generator for generat- 40 
ing dot pattern data, and various display data, a display 
buffer for temporarily storing display data generated by 
the character generator, and a display driver for display- 
ing data stored in the display buffer on the liquid crystal 
display device. Then, the receiving message or pen input 45 
data is displayed on the liquid display device under con- 
trol of the CPU 13. 

The tablet section 1 7 comprises the pen Input device 
explained In FIG. 1 . The tablet 1 7 detects an Input posi- 
tion of the pen, and outputs coordinate data to the CPU so 
13. The CPU 13 executes various processings based on 
a pen input signal sent from the tablet section 17. 
Whereby, the radio communication device 3-3 can Input 
transmitting data by the pen Input from the tablet section 
1 7. In addition, the radio communication device 3-3 can 55 
be used as a personal digital assistant In a form of the 
pen inputting or a computer when the communication is 
not performed. 



The RAM 1 8 is a readable and writable memory The 
RAM 18 comprises a RAM area 18-1, which is normally 
used as a work area, and a directory area 18-2 forming 
a data base having address and telephone number every 
person's name. The RAM area 18-1 stores various data 
outputted from the CPU 13 in accordance with the 
instruction of CPU 13. The directory area 18-2 outputs 
address and telephone number, which correspond to the 
received person's name, to the CPU 13. 

Structure of the sen/ice center 

FIG. 4 Is a block diagram showing the structure of 
the above-mentioned service center 1 . As shown in the 
figure, the sen/ice center 1 comprises a computer 21, a 
memory 22, and a data base 23. The service center 1 is 
connected to the network 2 of FIG. 1 through an interface 
24. 

The computer 21 Is a computer having a suitable 
function corresponding to the contents of the service 
including a position confirming service and its amount. 
The computer 21 controls each section shown in FIG. 4 
by the program stored in ROM (not shown) to execute a 
service processing of a positional retrieval to be 
described later. 

The memory 22 is a memory which temporarily 
stores a number of paged terminal designated by a call- 
ing subscriber, paged terminal response data transmit- 
ted from the base radio station, and data to be 
transmitted to the user's terminal from the service center. 

The data base 23 is a memory device, which stores 
the position data base 1-2 and the user data base 1-2 of 
FIG. 1, and a personal file (not shown ) having an indi- 
vidual name and an ID number of of the moving terminal 
5 which the Individual carries. 

The interface 24 is a user network Interlace con-e- 
spondlng to a case that the network 2 is a telex network 
or a case that the network 2 is a packet exchange net- 
work or a DDX (Digital-Data-Exchange) line exchange. 
Only a communication signal to the associated service 
center 1 is fetched from a communication signal of such 
as a telephone, an on-line communication, which are 
transmitted through the network 2. The fetched commu- 
nication signal is passed to the service center 1 . Also, a 
communication signal outputted from the service center 
1 is transmitted to the network 2. 

Operation of svstem 

An operation of the above-sti'uctured position data 
confirming system will be explained witii reference to tiie 
flow charts of FIGS. 5(a). 5(b). and 5(c). In this process, 
the portable radio communication device 3-3 is used as 
the user terminal 3 requesting a position retrieval sen^ice 
to the service center 1 (hereinafter, the terminal of the 
request side is called a paging terminal 3). 

Rrst of all. the portable radio communication device 
3-3, which Is the paging terminal, requests a position 
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retrieval service (step SI). !n this case, a person's name 
whose location should be retrieved is "Kitajlma Taro." 

If a power switch (not shown) of the paging terminal 
3-3 is turned on to receive the position data service, a 
menu of the liquid aystal cfisplay 16 is shown (FIG. 3A). 
In this example, eight small display frames or items are 
set. In other words, eight processing names, that is, an 
address, a schedule, a memorandum, a calculation, a 
pager, position retrieval, a reservation, and a function are 
displayed. The "address" is a processing to prepare, reg- 
ister and display a directory of customers, tor example. 
The "schedule" is a processing to enter, register and dis- 
play a schedule of an action. The "memorandum" Is a 
processing to enter, register and display a written 
reminder. The "calculation" is used as a calculator, and 
the "pager" Is used as a transmitter/receiver. The "posi- 
tion retrieval" is a position confirming processing of the 
moving terminal 5 based on the present invention. The 
"reservation" is a processing to enter, register and dis- 
play the contents of the various reservations. The "func- 
tion" is a processing to display a processing menu such 
as a setting of a personal dictionary, a setting of an envi- 
ronment, a correction of registered data, erasing of data. 

In this case, if an item of "position retrieval" is 
selected by the clicking of a pen input device 17-1 in a 
tablet section 17. the processing for "position retrieval" 
is executed, and a guide display of "Name?" is displayed 
on an upper portion of the display 1 6 (FIG. 3B). The user 
sequentially writes "Kitajima Taro" on the screen of the 
display 1 6 by use of the pen 1 7-1 in accordance with the 
guide. Thereafter, when the user touches at a "transmis- 
sion key", a request of position retrieval of a person, 
"Kitajima Taro" is transmitted to the service center 1 (step 
SI). 

It is noted that a "change" is selected only in a case 
where the entered character is erased or changed, and 
that "keyboard" is touched in a case where the keyboard 
is displayed on the screen of the display 16 to perform a 
key Input. 

Upon reception of the transmission signal, the serv- 
ice center 1 retrieves an individual file and reads out a 
corresponding ID code (step CI). Whereby, the ID code 
"0002" corresponding to "Kitajima Taro" is read from the 
individual file. 

Sequentially, the center 1 searches the position data 
base 1 -1 in a state that the read ID code is used as a key 
(step 02). If Mr. Kitajima is in the area of the base station 
A3, a communication area "A" stored in the data base 1- 
1 as position data conesponding to the ID code "0002". 
is read out. 

Then, the center 1 performs a non-signaling paging 
based on the communication area "A", which is the 
above-detected position data (Step C3). In this process- 
ing, the moving terminal 5 is requested to be paged via 
the communication area A. Whereby, the radio base sta- 
tions A1 , A2 and A3, which are in charge of the divided 
areas of the communication area A of the radb commu- 
nication network 4, are rendered to perform the non-sig- 
naling paging to the terminal 5. 



The power switch of the paged terminal 5 is always 
turned on, and the CPU of the terminal 5 is in a standby 
state (HALT) to check whether or not there is a paging 
to the terminal 5 ("No" in step T1 ). If a paging signal hav- 

5 ing a frequency of the strongest radio wave is received 
(Yes in step T1 ), it is checked whether or not the received 
paging signal is a non-signal paging by checking, for 
example, whether a predetermined bit of the received 
paging signal is "1" or "0" (step T2). If the received paging 

70 signal is a non-signal paging (Yes in step T2). only a 
response is transmitted without providing information to 
the carrier who has the terminal 5 by a sound or a display 
(Step T3). An ID number of the paged terminal 5. for 
example, "0002" is provided to the code denoting the 

15 response, and a response signal, which is obtained by 
modulating a carrier wave with a signal specifying the 
radio base station A3, which is located nearest to the the 
paged terminal 5, is transmitted from the paged terminal 
5. Thus, a response signal, which has a code "A3" pro- 

20 vided to the ID number "0002" of the paged terminal 5. 
is transmitted from the radio communication network 4 
where the transmitted signal is received to the center 1 
through the network 2. 

In the step T2. if the received paging signal is a sig- 

25 naling paging, the paging signal is not transmitted 
through the center 1 . but a normal paging signal. In this 
case, the paging processing to the carrier of the terminal 
5 is performed by the sound or the display (step T4). 
The center 1 checks the presence of a response 

30 (response signal from the radio communication network 
4) from the paged terminal 5 in a standby state for a fixe 
period of time after paging by the above-mentioned non- 
signaling paging (step C4). If the response (response 
signal from the radio communication network 4) is 

35 received from the paged terminal 5 (Yes in step C4), a 
radio base station is specified based on the response 
signal (step C5). Whereby, In this case, radio base sta- 
tion "A3" is specified. 

Sequentially the center 1 retrieves the user data 

40 base 1 -2 (FIG. 1). which Is the con-esponding file, on the 
basis of the ID number of the paged terminal 5 and the 
above-specified radio base station used as a key. Then, 
names of customers, who are present in the communi- 
cation area of the radio base station "A3" of the carrier 

45 of the paged terminal 5, are retrieved (step C6). 
Whereby, it is detected that "Kitajima Taro". who carries 
the paged terminal 5 having ID number "0002". and who 
are present In the communication area of the radio base 
station "A3", has the customers on business, for exam- 

50 pie. "Sato Sachiko" and "Katori Kensetsu." 

Sequentially, the center 1 transmits the above result 
to the paging terminal 3 through the network 2. On the 
other hand, in step C4. if no response is transmitted from 
the paged terminal 5 even if a fixed period of time is 

55 passed, a result signal showing no response is transmit- 
ted to the paging terminal 3 (step C7). 

If the paging terminal 3 receives the signal from the 
center 1 (step S2). it is checked whether or not data 
(names of customers) is included in the received signal 
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{step S3). If data Is included in the received signal (Yes 
in step S3), data (name of customers) is used as a key 
to retrieve a directory 18-2. so that addresses and tele- 
phone numbers of the customers are detected (step S4). 

Then, the paging terminal 3-3 displays the names of s 
customers to be visited. In FIG. 3C. a plurality of custom- 
ers, who Kitajima Taro may visit, "Sato Sachiko" and 
"Katori kensetsu" are displayed as a result of "retrieval 
of location" of "Kitajima Taro" If "Katori kensetsu" is 
selected by the user, the terminal 3-3 retrieves the cor- io 
responding telephone number and address of the 
selected customer with reference to the directory 18-2 
provided inside. 

Then. "Katori kensetsu" and its telephone number 
"034-567-8900" and its address "Address .... Tokyo" are is 
displayed (FIG. 3D). In this case, item In FIG. 3D "Dial" 
is selected, a dial tone of the telephone number "034- 
567-8900" is outputted. 

On the other hand, in step S3. If there Is no data, this 
shows a case in which no customer or no response to 20 
the paging exists in the corresponding communication 
area. In this case, for example, the result, "No customer" 
or "No response" is displayed (step S5). 

The above embodiment explained the case In which 
there is used a bi-directional radio communication device 25 
3-3, which Is a communication terminal having a display 
device as a calling subscriber's terminal. However, a tel- 
ephone 3-2 for calling out can be used and an audio 
response unit can be further provided to the structure of 
the service center 1 of FIG. 1. Whereby, the audio 30 
response unit is functioned as a man-machine interface 
between the calling subscriber and the computer 21 of 
the service center 1 . In this case, the audio response unit 
recognizes a person's voice or an operational sound of 
a push button Inputted from the telephone 3-2 through 35 
the network 2 and the Interface 24, converts these ana- 
log Input to a digital command code, and provides the 
converted command code to the computer 21 . Moreover, 
the response to the command code from the computer 
21 is converted to a composite sound corresponding to 4o 
the response code, and a response to the calling sub- 
scriber Is performed by the composite sound through the 
interface 24 and the network 2. In this case, the conputer 
21 changes a protocol for the voice recognition to that 
for a code recognition when the communication from the 45 
calling subscriber Is performed by the personal compu- 
ter, and the communication between the calling sub- 
scriber and the computer can be directly performed 
without using the audio response unit. 

The system using the telephone 3-2 can be used in so 
the following manner 

f^ore specifically in an amusement park or an exhi- 
bition grounds, a card and a terminal to be paged, which 
have the same ID number as each other, are lent to a 
child and his parent, who will enter, with charge or without ss 
charge. If the child is lost, the parent informs the ID 
number of the card from the nearest telephone booth, 
and can obtain position data of the child from the host 
station Immediately. Of course, in this case, a pager. 



which the parent owns, may be used to call out, or a port- 
able telephone set may be used. 

Second embodimpn^ 

In the above embodiment, the user data base 1 -2 is 
provided in the center 1. In a case where the paging ter- 
minal 3 may have a memory having a sufficient capacity, 
the user data base 1-2 can be provided in the paging 
terminal 3 in place of the center 1 . so that customers' list 
can be prevented from being known by others and con- 
fidentiality of the company can be fully kept. The follow- 
ing will explain an example of such a case as a second 
embodiment of the present invention. 

The structure of the position data transmission sys- 
tem of this embodiment Is almost the same as the pre- 
vious embodiment of FIG. 1 . However, in the second 
embodiment, a portable radio communication device 3- 
3' of FIG. 6 and a center 1 * of FIG. 7 are used in place of 
the portable radio communication device 3-3 of the pre- 
vious embodiment and the center 1, and their structure 
is partially different from the structure of the previous 
embodiment. 

FIG. 6 is a block diagram of an internal circuit of the 
portable radio communication device 3-3'. As shown in 
the figure, a RAM area 18-1. a directory area 18-2. and 
a con-esponding file 1-2 (user data base 1-2 shown In 
FIGS. 1 and 4) are added to the area structure of a RAM 
18*. The structure of the other sections is the same as 
that of the sections of FIG. 2. 

FIG. 7 is a block diagram showing the stoicture of 
the center 1 *. As shown in the figure, a data base 23' is 
structured such that the user data base 1-2 is removed 
from the data base 23 of FIG. 4 and only the position 
data 1-1 is provided. The structure of the other sections 
is the same as that of the sections of FIG. 4. 

The following will explain an operation of the above- 
structured position data transmission system with refer- 
ence to the flow charts of FIGS. 8(a) to 8(c). FIGS. 8(a) 
to 8(c) show only the steps relating to the different por- 
tions from the operation shown by the flow charts of 
FIGS. 5(a) to 5(c). The other steps are omitted since they 
are the same as the steps of FIGS. 5(a) to 5(c). 

If the paging terminal 3 requests a position retrieval 
service, the paged terminal 5 of FIG. 1 makes a response 
at a step T3 by the same operation as the first embodi- 
ment (FIG. 8(c)). The center V specifies the radio base 
station based on the response signal similar to the case 
of FIG. 5(b) (Step C5). Then, the specified radio base 
station, for example, "A3" Is transferred to the paging ter- 
minal 3 through the network 2 (step CS"). The transfer 
processing is substantially the same as step C7 of FIG. 
5(b). However, the content of the signal to be transmitted 
is different from the case of step C7. In other words, there 
Is no data of the names of customers in the communica- 
tion area "A3", and only the name of the base station is 
transmitted. 

Then, if the paging terminal 3 receives the trans- 
ferred response (step S2), the paging terminal 3 
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accesses the corresponding file 1-2 (user data base 1- 
2) by using, as a key. a nanne of a person responded and 
the name of the radio base station included in the 
response signal or using an ID nuniber of the paged ter- 
minal 5 (step S3'). Whereby, locations where "Kitajima 
Taro". who carries the paged terminal 5 of ID number 
-0002" corresponding to the radio base station "AS", is 
expected to be present, that is, names of customers 
"Sato Sachiko • and "Katori kensetsu" are detected. 

Sequentially, the paging terminal 3 checks the direc- 
tory 18-2 using the names of customers as a key, and 
the address and telephone number of the customer are 
detected (step S4). and the display processing of step 
S5 of FIG. 5(a) is performed. 

As mentioned above, in the second embodiment, 
only the position of the paged terminal 5 or a name of 
the radio base station may be detected from the 
response to the service center. Due to this, even if the 
sen/ice center and the radio communication network are 
established for the other object, it can be considered that 
they can be used if the service center and the radio com- 
munication network have a function of tracking the posi- 
tion of the paged terminal. 

In the above two embodiments, the paged terminal 
5 is paged from the radio communication network 4 in 
accordance with the paging from the paging terminal 3. 
However, the present invention is not limited to the above 
embodiments. A registered area, which is obtained by 
retrieving the position data 1-1 in accordance with the 
paging from the paging terminal 3. may be directly 
returned to the paging terminal 3, whereby processing 
time can be reduced, and an economic aspect can be 
improved. 

As explained above, according to the present inven- 
tion, by use of a paged terminal tracking function of a 
radio communication network and position registration 
data of a service center, the location of the paged termi- 
nal is estimated in the service center or the two-way radio 
terminal, so that a simple device with low cost may be 
used even if no function such as GPS is provided. There- 
fore, such a device can be easily used in the small-sized 
companies or individuals. Also, the simple service center 
and a plurality of radio base stations are provided in the 
specific area so that a limited area position data trans- 
mission system can be formed. Moreover, the present 
invention can be applied to various usage by changing 
the structure of the user data base. 

Claims 

1 . A system for confirming a position of a moving ter- 
minal characterized by comprising: 

a radio comn:iunication network (2. 4) includ- 
ing a plurality of base stations (Al. A2. A3), each 
base station having as an individual radio area (A): 

a moving terminal (5), having a specific iden- 
tification number, for wirelessly outputting a 
response signal to said base station in response to 
a paging signal including the specific identification 



number: 

a first data base (1-2) for storing location data 
of a location relating to said moving terminal (5) and 
base station data representing the base station for 
5 controlling said location in association with each 
identification number; and 

position retrieving means (1) for specifying 
the base station having the response signal of said 
moving terminal retrieving location data relating to 
the specified base station from said first data base 
(1-2). and outputting a result of retrieval as a candi- 
date of a location where said moving terminal (5) is 
positioned. 

15 2. The system according to claim 1 , characterized in 
that said location data is names of companies and 
individuals at which a person having the moving ter- 
minal (5) will visit. 

20 3. The system according to claim 2. characterized by 
further comprising a request device (3-3) for 
requesting a retrieval of a position of said moving 
terminal (5), and a service center (1) for paging a 
specific moving terminal by use of said radio com- 

25 munication network (2. 4) in accordance with the 
request. 

4. The system according to claim 3. characterized in 
that said first data base (1 -2) and position retrieving 
30 means (1) are provided in the service center (1), and 
the service center (1) transmits the result of retrieval 
of said position retrieving means (1) to the request 
device (3-3). 

35 5. The system according to claim 4. characterized in 
that said request device (3-3) comprises a second 
data base (18) for storing data of telephone numbers 
and addresses of companies and individuals, and 
retrieving means (13) for retrieving a telephone 

40 number and an address of a location where the per- 
son having said moving terminal (5) will visit from 
the result of the retrieval received from the service 
center (1). 

45 6. The system according to claim 3, characterized in 
that said first data base and position retrieving 
means are provided in said request device (3-3), 
said service center (1) has means for transmitting 
data of a base station responding to the paging of 

so the moving terminal (5) to the request device (3-3). 
and said request device (3-3) has means (13) for 
obtaining a candidate of the location of the moving 
terminal (5) based on response base station data 
from said service center (1). 

55 

7. The system according to claim 4, characterized in 
that said request device (3-3) further conrtprises a 
second data base (18) for storing data of telephone 
numbers and addresses of companies and individ- 
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uals, and retrieving means (13) for retrieving a tele- 
phone number and an address of a location where 
the person having said moving terminal (5) will visit 
based on the result of the retrieval of said position 
retrieving means. 5 

The system according to claim 3, characterized in 
that said service center (1) comprises means (21) 
for executing paging a specific moving terminal (5) 
with a non-signaling according to a requested posi- 10 
tion retrieval service. 
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(57) In order to confirm a position where a moving 
terminal (5) Is present, a confirming system pages the 
moving terminal (5), and specifies a radio base station 
(A3) having a response signal received. The confirming 
system has a data base (1-2) for making data of places 
and individuals having possibility that a person having 
the moving terminal (5) wilt visit and data of the radio 
base station for controlling the places oon^espond to 
each other. When the radio base station having the 
response signal received in response to the paging of 
the moving tenminal (5) is specified, position data relat- 
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base, and the retrieved position is outputted as a candi- 
date of a location where the moving terminal (5) is 
present. 
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